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Specificity tests: Response of habituated chaffinches (Fringilla 
coelebs) to modified forms of the species-specific alarm call pattern 

Test Stimulus Duration of 'freezing' 
(mean and SD of the 
mean for n = 4, in % 
of the maximal value) 

e.s. : 10 trisyllabic 'pink'- 
calls with 1 see intervals 81.5 -4- 19.8 

A same as above, from another 
individual, more noisy 25.3 4- 19.5 

B e.s.,half volume 0.0 4- 0.0 
C e.s.,intervals 2 see 4.3 • 4.9 
D 10 bisyllabic 'pink'-calls 25.0 q- 21.6 

with 1 see intervals 
E e.s., double volume 9.0 4- 7.0 
F 10 trisynabic 'pink'-calls 

with 5 see intervals 2.5 • 1.5 
G 15 bisyllabic 'pink'-calls 

with 1.3 see intervals 12.3 4- 4.5 
H e.s., half speed 2.3 4- 2.3 
I e.s., double speed 33.3 d= 11.8 
K e.s. daffy, alternating 

with the tests 0.0 • 0.0 

The first response to the experimental stimulus (e.s.) is given above 
for comparison. 

mechanism.  These cr i ter ia  for a long- te rm hab i tua t i on  
can be appl ied  to  our  resul ts :  we could show tha t ,  under  
l abora to ry  condi t ions ,  chaff inches  h a b i t u a t e  to  a species- 
specific a la rm call pa t t e rn .  This t y p e  of behavioura l  adap-  
t ion  has also been  observed in the  acoust ical  control  of 
b i rd  flocks on airfields or in crops 5, 6, b u t  appa ren t ly  has  
no t  been s tudied  f rom a quan t i t a t i ve  po in t  of v iew nor  in 
t e rms  of learning processes.  H a b i t u a t i o n  to visual  stimuli,  
such as owl models  and  even l iving owls, has  a l ready been 
shown 7. P h e n o m e n a  of this  t y p e  are p robab ly  basically 
di f ferent  f rom shor t - t e rm hab i tua t i on  which is also known 
for birds  s. The a lmos t  comple te  loss of response  to  an 
enemy,  as well as hab i t ua t i on  to  a larm calls, appears  to  
have  l i t t le  adap t ive  value. In  tile field i t  would no t  occur 
to  th is  ex ten t ,  owing to  hab i t ua t i on  p reven t ive  factors  
such as the  an imal ' s  con t inuous ly  va ry ing  ex te rna l  and 
in te rna l  s i tuat ion.  W h e t h e r  a general ized hab i tua t ion  to  
va r i an t  acoust ical  s ignals  occurs,  is to  be t e s t ed  by  fu r the r  
exper iments .  

Zusammen[assung. Isoliert  gehal tene  Buchf inken  (Frin- 
gilla coelebs L.) reduzierei1 fas t  alle ihre Verha l tensreak-  
t ionen  auf T o n a u f n a h m e n  ar te igener  Alarmrufe  bei  tXglich 
zweimaliger  Da rb i e tung  desselben Musters  nach  ca. 
6 Tagen auf einen Nullwert .  Die fehlende Ausl6serwirkung 
ist  an das  spezifische Muster  der  Gew6hnungsa t t r appe  
gebunden.  Geringfiigige ~ n d e r u n g e n  in verschiedenen  
P a r a m e t e r n  riefen wieder  Reak t ionen  hervor.  
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T h e  G r o w t h - R e t a r d i n g  E f f e c t  o f  G u a n i d i n o - M e t h y l a t e d  A r g i n i n e s  o n  the Tobacco  T i s sue  C u l t u r e s  

Guan id ino -me thy la t ed  der iva t ives  of L-arginine/N G- 
mono-methyl -L-arg in ine  (MMA), NG,NG-dimethyl-L-ar - 
ginine (DMA) and  NG, N'O-dimethyl-L-arginine (DMA')/  
have  recen t ly  been  de tec ted  in some animal  1 and  p l an t  
p ro te ins  ~, as well as in free s t a t e  in var ious  t issues and  
biological fluids a as catabol ic  compounds  of t he  enzymic  
m e t h y l a t e d  prote ins .  

The role of these  m e t h y l a t e d  basic amino  acids in the  
l iving organisms has  no t  been  cleared up so far. On the  
basis of t he  wel l -known g rowth -p romot ing  effect of 
arginine 4, as well as of t he  t u m o u r  g rowth  p romot ing  5 and  
g rowth  p r o m o t i n g  effect  on t h e  tobacco  t issue cul tures  
of N * - m e t h y l a t e d  lysines e, we supposed the  guanidino-  
m e t h y l a t e d  arginines to  have  an inh ib i to ry  effect  on 
growth.  

The p resen t  s tudies  con t inued  the  c o m p a r a t i v e  in- 
ves t iga t ion  of the  effect  of L-arginine and  i ts  3 guanidino-  
m e t h y l a t e d  der ivat ives  (MMA, DMA' and  DMA) on the  
tobacco  t i ssue  cultures,  and  examined  the  s tab i l i ty  of 
guan id ino -me thy l a t ed  a rg in ines  in cul ture  m e d i u m  and  
in t issue cultures.  

The t e s t  mate r ia l  used in our inves t iga t ions  was a 
secondary  callus t issue isolated f rom tobacco  (Nicotiana 
tabacum L.) s tem.  The t issue consis ted of a yel lowish- 
green cell popula t ion ,  was of in tens ive  growth ,  and  on 
s t a n d a r d  cul ture  m e d i u m  did no t  show organ fo rma t ion  
bu t  0nly some t issue different ia t ion.  

Of t he  amino  acids used, z-arginine was a commerc ia l  
p roduc t  (Reanal  Chemical  Works ,  Budapes t ,  Hungary) ,  

while the  guan id ino -me thy l a t ed  L-arginine der ivat ives  
were p repa red  by  syn thes i sL  The di f ferent  amino  acids 
were appl ied  a t  concen t ra t ions  of 10.0-100.0 rag/1 agar- 
agar  cul ture m e d i u m  s. In  t he  E r l enmeyer  dishes, each 
piece of t issue was placed on 50 ml  cul ture medium,  wi th  
an init ial  weight  of 200 mg. The t issues grew for 62 days  in 
a t e r m o s t a t  of 28 4- 2~ t e m p e r a t u r e  wi th  a na tura l  
a l t e rna t ion  of day  a n d  night .  

The added  amino  acids can be ex t rac ted  wi th  80% 
alcohol f rom tobacco  t issue and  cul ture  med i u m af ter  
62 days.  The ident i f ica t ion  of amino acids in alcoholic 
ex t rac t s  can  be p o i n t ed  out  by  one- and  two-dimens ional  
th in- layer  c h r o m a t o g r a p h y  on F ix ion  50 • 8 chromato-  
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Effect of L-arginine and its guanidino-methylated derivatives on the growth of tobacco tissue cultures 
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Treatment End weight after 62 days (g) Daily growth (mg) Growth inhibition (%) 

Control 16.38 264 0 

A-10 16.22 261 0 

a-100 8.49 137 49 (Pl%) 

MMA-10 9.89 159 40 (Pl%) 

MMA-100 2.32 37 87 (P0.1o/o) 

DMA'-10 10.23 160 38 ( p lO/o ) 

DMA'-100 3.84 62 77 (P0.5%) 

DMA-10 10.62 170 36 (Pl%) 

DMA-100 3.10 44 79 (90.1%) 

Signs and abbreviations : A, L-arginine; MMA, NG-inonomethyl-L-arginine; DMA', N G, N'G-dimethyl-L-arginine; DMA, N G, NG-dimethyl-L - 
arginine; 10, 10 mg anfino acid/1 culture liquid; 100, 100 mg amino acid/1 culture liquid. 

p la te  con ta in ing  Dowex  50 • 8 t ype  ion exchange  resin 
(Chinoin-Nagyt~t~ny,  Budapes t ,  Hungary) ,  previous ly  
equi l ibra ted  wi th  sodium c i t ra te  buffer  (pH 3.28; 0.02 N 
Na+). The e lut ing buffers  used were var ious  sodium 
c i t ra te  buffers  9 

As seen f rom the  Table,  a t  concen t ra t ions  of 10 and 100 
p p m  MMA, DMA'  and DMA respec t ive ly  considerable  
g rowth  inhib i t ion  could be a t t a ined  af ter  62 days  of 
cu l tur ing  compared  to the  control .  

Af ter  62 days,  the '  added  L-arginine, and  par t i cu la r ly  
i ts  N a - m e t h y l a t e d  der ivat ives ,  can be shown by  ion 
exchange  th in - l ayer  ch romatograph ic  me thods ,  even in 
alcoholic ex t rac t s  of cul ture m e d i u m  as in the  t issue 
ext rac ts .  The 3 guan id ino -me thy la t ed  arginines show the  
following order  of en r i chmen t  in the  t issue compared  to 
the  control :  cont ro l  < arginine < MMA < DMA'  < DMA. 
I t  is p robable  t h a t  the  tobacco  t issue canno t  d e m e t h y l a t e  
the  2 dimethyl-L-arginine.  In  t he  case of MMA the  me thy l  
group is less stable.  

The da t a  of our inves t iga t ions  p rove  tha t ,  in the  case 
of t r e a t m e n t  pe r fo rmed  wi th  guan id ino -me th y l a t ed  

arginines,  a p e r m a n e n t  inhibi t ion of arginine incorpora-  
tion, of vi ta l  impor t ance  for the  tobacco  t issue and  i ts  
great  s tabi l i ty ,  resul ts  in g rowth- re ta rd ion .  

Zusammenfassung. Drei  Na-me thy l i e r t e  Der iva te  yon  
L-Arginin h e m m e n  das W a c h s t u m  der  Tabak-Ka l lus -  
gewebe in 10-100 p p m  Konzen t ra t ionen .  
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R e s p o n s e s  of  Cerebe l lar  Un i t s  to S t i m u l i  S i m u l a t i n g  S o u n d  S o u r c e  M o v e m e n t  and 
Visua l  M o v i n g  S t i m u l i  

In  several  publ ica t ions  the  sens i t iv i ty  of neuronal  
ne twork  in lobuli  VI  and VI I  of the  cerebel lum to visual  
and acoust ic  s t imuli  has  been  repor ted  1-4. Neurones,  
main ly  Pu rkyng  cells, were found to  be responsive  to 
clicks, tones  and  flashes. Recent ly ,  responses  of cerebellar  
neurones  to moving  visual st imuli  were describect 5. In  
acoust ical ly  ac t iva ted  neurones,  a h igh sens i t iv i ty  to 
b inaura l ly  p resen ted  and t ime  shif ted clicks was de- 
mons t r a t ed ,  whereas  a lower responsiveness  to tonal  
s t imul i  was found in compar ison  wi th  neurones  f rom 
specific aud i to ry  nuclei 6. 

As is general ly  assumed,  the  cerebel lum is involved in 
the  control  of body  m o v e m e n t s  T; and it seems probab le  
t h a t  in format ion  about  the  m o v e m e n t  of acoust ic  and 
visual  s t imul i  is t r a n s m i t t e d  to the  cerebellum. We 
therefore  a t t e m p t e d  to explore the  responses  of lobulus VI 
and  VII  neurones  to st imuli ,  which  s imulate  the  sound 

source m o v e m e n t  s , 9, and  s imul taneous ly  to  inves t iga te  
the  reac t ion  of the  same neurones  to moving  visual  stimuli.  

Methods. E x p e r i m e n t s  were pe r fo rmed  on cats  im- 
mobil ized by  Diplacin (muscle re laxant ,  wi th  effects 
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